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[mm*,] wmm 

jftJK^L n 1 X N i Y S biOO-X-Y (L n 1 W\ Sc, Y, Gd, 
Tb, Dy, Ho, Er, Tm, Yb, Lu, Th, \J<D*frbMatiZ&% < 
<>— ttT* 0, 30^X^35, 3 0^Y^3 5t*^.) T^StU MgAg 

a s mm&mm £ w-t * *a t -t & - 1 t -t & mmmmm-o 

[lf^2] lr8EajR5S:t-*5*t* L n 1<7>— g&7$ ? T i , Zr, Hf, La, C 
e, Pr, Nd, Sm, Eu, Be, Mg, Ca, Sr, B aJi^i'i^i »)I 

[fMt!S3] «^ (L n 2 P Y!_p) X N i yS bi00-X-Y (L n 2 fi, Sc, 
Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu, Th, \J<nq*frhMl*ft.Z> 
^4<i:4-lT*i), 0. 00 UP^O. 999, 3 0^X^3 5, 30^ 
Y^3 5T**) -C^Sft, MgAgAsSgiffilSrtt&ffl^iffitt^C 

[|f*S4] lWrfEa^UiStt* L n 2 <7)-g^ ? T i , Zr, Hf, La, C 
e, Pr, Nd, Sm, Eu, Be, Mg, Ca, Sr, Ba^P>i4SJ: 

& ^ * < t i> — a-eem s n r v ^ d t * mm t -r & w ^ 3 1 m <r> mmm 

[lf*^5] BtrfE&J&jUcislt&N i (7)— » ? V, Nb, Ta, Cr, Mo, 
W, Mn, Fe, Co, Rh, Ir, Pd, Pt, Cu, Ag, Au, Z n frh 

immme) lltrSEi&j£^U43tt*SbO— *8j&*A1, Si, Ga, Ge, As 
, In, Sn, Pb, B i frbftZ&X l)Ml£tiZ>&% < £ & — &"CW.&ZtlX 
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[S&H^fiMiffl&Ift^] 
[0 0 0 1 ] 

^^i««^t-t#^^-tL^ffl^7t^«^m^T-^ML, MgAg 

a s M^B B H f#it £ ±*a -t- & *i * ^ ^f&m^&SH 1 k w-r 

o 

[0 0 0 2] 

[f«o&#j] 

a * ttft-t £ , -if - ^ y ? * mm t tz mmmmj- kwitz m<c^m t-ox 

[0 0 0 3] 

3frsp<3ft B i -T e^comi§B B H ^ tzli^&MifcZmmLfzkCDtf^v^ 

b -T e M# s ffiv*f>*iTV*& 0 
[0 0 0 4] 

Lj&>Lfcri s fc. -ttibO^m^^Ufflv^n-Ci/^, Se (-bV>) , P 

ft±.V>Mm&$>&o Z<Vfzt6, Bi-Te|, P b - T e ^fE-Kttfca&Wfc 
[0 0 0 5] 
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3l^ h s h ^6om g a g a s m&&m&<n&mmit&yjit. ^-7*^7 

^t^lfti, AXON a C 1 MIS^^HB^WJf A^tLfj^jt-e^O, ft 

f£fft£^f U j^JxJi'T i N i S n(i- 1 4 2 /i V/K, ZrNi Snli-1 76 
juV/K, i/:, HfNi Snli-1 2 4//V/KtiS$tLtv^ (#iJx.(£\ 

[0 0 0 6] 

^m^mt»oi4^mz(i, Tiem^: (i) jt-c-^$n^ 0 

[0 0 0 7] 

Z = a 2<;//c ( 1 ) 

£ Lt^^^o SbS ( 1 ) ^a2 ff liA'7-7 7 ? ?-tm$tl& 

o 

[0 0 0 8] 

^CfflWrifl^^LT, : W Z T £0^: ^ i-llf I < &£o 

7tm&%%kZ^~f& B i - T e ^OfeXTCttf^mfi, 3 0 0 KT^ 1 . 0 X*$> 
[0 0 0 9] 

M&Lfz^-y*^ Ts^-Vt^Z r N i Snli, ISt- 17 6^ V/Ki: 
^^m^-e-^y ?i%%kZ^LX^^i><7><?) s lmncm<h 

Tt±o. oiot/j^<, zmm^mii^z^zttm^ztixis^o tin 

i S n £ X ZfH f N i S n fknMWfom* £ h K/Jn$ < % TiNiSnt 

0. 0 0 7fiJg-e*^> Hf Ni Snt-tiO. 0 0 5 CSi-5, 
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[0 0 10] 

-~H, %±m i k^ts>^-7*l 7,=7-\t^mt Ltli, 08x.tfH o P d S b t& ? 
iS$*itt>-6 (1*!lxJ2\ ##It»2#B.s) o :«HoPdSblt liSi:* 
It^-tf-^-^ tm&M 15 0^ V/Kt*^ SM5#^(±6 W/mKh Z r N i 

^HtZTIiO. OlCgU, Hoo.5Ero.5PdSb1.05> Er 0 .25DyO. 
75Pdl.02Sb, is Xl/E r 0 .25D Y0.75 p d S b i.05 tcJi - Mim^iStt 

yt&mifemz'hz < , -eti-e'tLO. 04, 0. 03, is«ti>*o. 0 2<h$R^£*i 

tv^ 0 

[001 1 1 

[$¥&ftJcM. 1] J. Phys. :Condens. Matter 11 1 
697-1709 (1999) 

im^Xm. 2] Appl. Phys. Lett. , 74, 1414-141 
7 (19 9 9) 

[0 0 12] 

m>k7ci±mm%i. zt<d±% %mm.mmm, &£z?zti%m^ tzpm^mi- * 

[0 0 13] 

mm £ fi?&-r <?> tz tb<n^m 

n 1 X N i yS bioo-X-Y (L n 1 li, Sc, Y, G 
d, Tb, Dy, Ho, Er, Tm, Yb, Lu, Th, U (TXpfrbMlfti&'J? 
& < ti> —m.Xh «K 30^X^3 5, 3 0 ^ Y £ 3 5 -C* & ) "Cft Zti, Mg 

a g a s mm^mm z m-r *a * ±*b t -t z> z. t * mi t -r %> mmmmm * tt 

itSo ^W^^Tti, fM^tCiSlt^ L n 1 <D— gR^T i , Z r , H f , 
La, Ce, Pr, Nd, Sm, Eu, Be, Mg, Ca, Sr, Bai^W 
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[0 0 14] 

£fc#HIJi<±, M;^ (Ln'2pYi_p) xN i yS bioO-X-Y (Ln2li, Sc 
, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu, Th, UOtpfrb&ttti 
h'Pti: < t 0 , 0. OOl^P^O. 999, 30^X^35, 30 

^Y2S3 5-C&£) X~mZti, MgAgA sMif§JM*ji£W-t*ffl£±*B£-f * 

Ln2£>— 8Bri*Ti, Zr, Hf, La, Ce, Pr, Nd, Sm, Eu, Be 
, Mg, Ca, Sr, B afrbte&WX *)mtftLZ>!J?% < £ i>—&Vm&ZtiX 

[0 0 15] 

i/j*lfe^tcfev»rt±, &j£^Ki3lt£N i ffiri*V, Nb, Ta, C r, 
Mo, W, Mn, Fe, Co, Rh, Ir, Pd, Pt, Cu, Ag, Au, Z 

[0 0 16] 

t/w^^H*5U^T(i, iffiJfcSKfctt* S bO— gp^A 1 , Si, Ga, Ge 
, As, In, Sn, Pb, B i frh 0 j§tf*i&^$: < fc <>— IT?** 

[0 0 17] 

t tz*%m it , p s*&mge»*rfl- mp msh^ <t o* n Mfftm^mm * -a- 
o n sm^- * ^s: n e^y l 7t ^m^&itT- k & ^ x , p m mwmmm k 

'I) o 

[0 0 18] 
[0 0 19] 

HI 1 J±/w7*>f X^-ft^ABX60|± H B H tf5t^^Lfc^O-e^)^o III 1 ft 3 , 

&mn^ri, 2, 3j±, -en-enAx*, btci^^ottc^^^l, mm^^\t 
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L n 2 YN i S b IC&wTii, tti^ti A7r;9g7i>*L n 2 t Y, Bxl^'N i , S 
[0 0 2 0] 

*%m%bit, M g a g a smm^^-tzit^^te^x, 

^^Btc^^ LTN i £ffl^&-M;J: m^X^^m^WiZ T-hm^ti 
h Z. t SrHttt U *5§W-So^ 0 o£»K EI 1 *OB7cSf <h LTP d £ffiv>7t: 

tz Ltz<DT:&Z>o 
[0 0 2 1 ] 

[0022] 

L n 1 X N i Y S b 10 0-X-Y (2) 

L n 1 (i, ScY.Gd.Tb.Dy.Ho.Er.Tm.Yb.Lu^h.UO^^^Sfi'tL^)^^ < <h & 
-SOtc^T'^^o MgAgAsSI$e B B t#iS^^i-^ffiO#:f»p&^^i«i6r, i^v^-tf 
-s<v ^l£3&£#£/c*Mcli. IR mi$30^X^35, 30^Y^35<7>$EfflH-^n^ti 
m^^ti^o XS^YOJ: W£ Lv^fSHfi, 33^X^34, RV\ 33^Y^34"Cab^ 

o 

[0 0 2 3] 

-t^^tfMKi, L n 1 t LX±&Lfz&<Dn % Y^£4Mt U Jrti&^lz±ftL 
[0 0 2 4] 

[0 0 2 5] 

(L n 2 P Y!_p) X N i Y S b iQO-X-Y (3) 
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Ln2lt Sc,Gd ) Tb,Dy,Ho,Er,Tra,Yb,Lu,Th,U(7)^^'bil(i^^^^ < <h^- 

tmkZ&Zfzft^lt, P, X&<7Yf±0. OOUP^O. 9 9 9, 3 0 
^X^3 5, 3 0 ^ 3 Snmm^^ti^nMyzZti&o P, XS^'YOJ: (7 

L^fEffl^ 0. Ol^P^O. 99, 33^X^34, 33^Y^34-e*^> 0 M 
5t (3) -e^^ti^pM^m^m^tfKi, YM>itL, Ytmfcmmzi&Tz 

^ h z. t h mtm%± * n < -r h c t § * o 

[0 0 2 6] 

L n 1 5 L < (i L n 2 Ti, Zr, Hf, La, Ce, Pr, Nd 

, Sm, Eu, Be, Mg, Ca, Sr, B a fc*S£ «t *) Stf*L&^$: < t 

&±£&<fr£-;fcHi:-CJ8v>"C, Lnl, Ln2^-H5^Mt^C<h^^ 0 - 
WJ:H«J:ot, ±ffi-C^-5>MgAgAsffi^^lt^^ffiKT-m^P^LT, $ 
WS:*^$*4:t3iW*4o Be,Mg,Ca,Sr,BaO#=5: 2ffi<7)7cST* 

BS!i-£C:£(±, 3fiffi(7)Lnl, L n 2 £ 2 flfi£>7ca$T?1E8H-& C: 1 1 fc* 
, * - toif^mL £ *i£ o ^H*&ff^So^m^WI-{-±pS!T** 4 to , 

n 1 ^ L < (i L n 2 W^-o/o^Ti: : L^o *-j30J^T-% 

MgAgAsMISMiS^Wi-^+lW^ffiO^aj^M-h^oT, Hf- 

[0 0 2 7] 

N i V, Nb, Ta, Cr, Mo, W, Mn, Fe, Co, Rh, 

I r, Pd, Pt, Cu, Ag, Au, Z n h £ 2>& X *) Stfti&^fc < t i> 

t> -e * * MgAgAsts u & tt £ ^fffim^-m ^iit^^^ut*-^'^ 
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[0 0 2 8] 

S b <D ■p|i(i > A 1 , Si, G a, G e , As, In, Sn, Pb, B ifrb 
Si.Ge.Sn.FbO&fcSbJ: •? t^feOTT^'-o^^v^TC^-CSSli-* - t (±, 
HCT^H^ § < J^Tfi^ § &7cSf-cg$&1-3 i <h £ & & 7 * y 

[0 0 2 9] 
[0 0 3 0] 

[0 0 3 1 ] 
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[0 0 3 2] 

&£&m%it zti. *§«§>*>mi & muf^n £ *l& * $ & & c t 

&X £ &<> ffltfMfcifc, ^ * - ;w T n -f > J: £*OIgJ±, 

[0 0 3 3] 

If A r WSttf l^fft'ff^fctL-S : J LV'o &\<*X\ nhtitzfc 

ummhti&o &mi£<nfm*-*&im±miR-f2>z£tfx*£z> 0 n 

BO. 5-10mra^ J|A1 - 3 OmmORtt^, (0. 5-10 mm) x 
(0. 5-1 0mm) (1-3 0mm) gSOf^Mii'ttS-t^ 

[0 0 3 4] 

i-o 

[0 0 3 5] 

n mmmm&tt®- ^'piiiMiM 8 of^ti^iMcii, «m i o 
a is «fc i o b i>**ti*rtimm £ *<Djrm iz±m&m&m$L i i a $ 

1 1 b H^#^tL^m^l 0 c KJ:oTSMi$ftTv>*o 
[0 0 3 6] 
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ffi£W^fz*-)i 1 4tfiga&mm (±f'J) ^fM&U 111 0 blimSl 0 c <t 
ST- 1 5 7&M&i&£ffliJ (±11) K^tb LT, mti 1 0 c f±tt£ lOaii) ^«fi 

&<5>o 

[0 0 3 7] 

d ±«B1BI&1g;SJ£ t LTTSBffll&fci&SK L£J§£\ 1 0 b lilEfigfc & 
19, m®l 0 aliliU^o 
[0 0 3 8] 

in 3 n^i- «t -7 ii^o P wmwmmm stn n&mieflwm 

[0 0 3 9] 

«i»4:*5ffljK^i-* <h , a&mgg&st^ 1 6 1 9 tcmttn**^ 1: * 

H9a ttfti 9 b tcM2 o ^itt^i, m^-r-6^en^i6jnm«t 2 1 

[0 0 4 0] 

mas 2 2 *fflv>-c0tt»o^en^ininEa£«sE2 3 *aEi- 0 -eo&m, f&m^i&it 

[0 0 4 1 ] 
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(m»y 1 ) 

MS99.9%<7)Y, Mj£99,9%OEr, MJt99. 99%ONi , MJf99. 99%OCo, &tmJt9 
9.99%^Sb^^^l<h LTfflSiL, -ti£*M:i*:Y0 . 5ErO. 5NiSbU&&<fc^ 

[0 0 4 2] 

# fi £ ti ^ # * ift U T-^'jprtO^^tLTv^flmo/N-^tzlllKL 
T\ 2X10- 3Pa<JOJtS*it?J|^5l§ Lfco -€"0^ #EJg99.9990i£*ifcJ£Ar£- 
0. 04MPa£ -CigA LTMEEAr#ffl^ <h Lt, T - * L fco Tttfr $ tL 

K^-eK^it A U 1073K-C72NFW«tftfeaL7t:o 
[0 0 4 3] 

&&*ifc£«8L£*H$U rtg20mmO^M^fflv>rE^50MPa«ff^L/jo » 
hfifzm^^\HmOtom<Dij~^ym^~^ KC3t«U Ar#H^, 80MPa, 1 

2oot;-c i n#w*nffi«fe*§ l t , umQmmmfMMt\t^ntz 0 

[0 0 4 4] 
[0 0 4 5] 

-c*a z\tm%m^fitz 0 

[0 0 4 6] 

(1) 

2mm XO. 5mmx 18mmti-£J$r U Wfc^WL LEvlfL 4 SHPffi-CiJfflSe Lfc„ 

(2) -tf-^y^Sfe 

•$M£#:£4mmX ImmXO. 5mmHM U - OMJro^2°CO^M^#tt^«* £?IJJ 

(3) ffit6aft2£ 

£ <f> 20mm x t2. OmmH «JWf L , U-f-75 7yafei:J: D *fct£iS:3s i ffl 
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[0 0 4 7] 

[0 0 4 8] 

300K : t£#L*fS47.5X10-3ncm 

-tf-^ y ^ {£££351 ^ V/K 

^+-»feS$3. 18W/mK 

ZT=0.02 
700K : mih3p2. 82X10- 3 Hem 

-tf-^ y ?j£|&311^V/K 

^T-^fE2f^l.79W/mK 

ZT=1.04 

6^^mm5t Lt^to H7K-r^> x u«^-c-i.05fijto^7ct±M^mz t 

[0 0 4 9] 

B i — T e rhViPcV) 1 . 0-C*^ o ^Wi^^v^T(±. Y0. 5Er 
0. 5NiSb£v^«i: LT^&^^fb, ;ft^ix.-5iltti^i»lffl 
/Hfbtifjo w*U±, ^»!]-C(£. A-7*^fX7-il:^tlABX(7)B7£f ^ 

o 

(Jt»J 1 ) 

«99.9%OY, |fc)t99. 9%<9Er\ MS99. 99%<^Pd, ^^99. 99%<7)Co, &<^itt9 
9.99%(7)Sb^^fti: LtML, -fr^M^YO. 5ErO. 5 PdSntC 4- £ J: •? \Z 
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IXfl 0 0 KKfclt&J&W, -tf-^y^gc, t&^Stfrapg, *5 J: tf&^Tctt 

[0 0 5 0] 

300K : J£#l^29.0X10- 3 Hem 

-tf-^ *f&Bcl55,t*V/K 

t&^fgif ^2. 97W/mK 

ZT=0.00 
700K ! fflfn&2. 1 X 10- 3 n cm 

Hf-^y * t^t5cl90// V/K 

f&^M52i^l.29W/mK 

ZT=0.57 

^Jt3&f?im±, "7^-f^'7 — ikiaW) ABXWB 7C^ £ P d <!: Ltv^Ct 
frh , B i -Te^^^l-^ l.O^li^ i^tejfg O ^«^^## (i |# ^ ft & ^ o tz 0 
(«f?U 2-31) 

a^?t(L n 3sL n 4 !_s)NiSb (Ln3,Ln4li, Y, Gd, Tb, Dy, Ho, Er, YbC>^ 

frbmtfn&jtm^&t) , l n 3 t l n 4 ti±m%2>7tm-z-&z>) xmzti&m 

WMmm^^X, 300KS.^700K^i3lt^>#t4^Htji£<tlH]«^LTfFfffiL, t# 

o 

[0 0 5 1 ] 
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— ■ 

Ln3 


Ln4 


nil 
S 


mxx&mm&. zt . 


300K 


7O0K 




Y 


Gd 


0.2 


0.01 


1.00 


mMM3 


Y 


Gd 


0.5 


0.02 


1.01 




Y 


Gd 


0.7 


0.01 


1.00 




Y 


Tb 


0.2 


0.01 


1.01 




Y 


Tb 


0.5 


0.02 


1.02 




Y 


Tb 


0.7 


0.01 


1.02 




Y 


Dy 


0.2 


0.02 


1.01 




Y 


Dy 


0.5 


0.02 


1.03 




Y 


Dy 


0.7 


0.02 


1.02 




Y 


Ho 


0.2 


0.02 


1.02 


M13&MI2 


Y 


Ho 


0.5 


0.03 


1.03 




Y 


Ho 


0.7 


0.02 


1.01 


l£M#'Jl4 


Y 


Er 


0.2 


0.02 


1.02 




Y 


Er 


0.5 


0.02 


1.04 


3HS£#ili5 


Y 


Er 


0.7 


0.02 


1.03 


^M#J16 


Y 


Yb 


0.2 


0.01 


1.01 




Y 


Yb 


0.5 


0.02 


1.02 




Y 


Yb 


0.7 


0.01 


1.01 


HM#Jl9 


Gd 


Tb 


0.5 


0.01 


1.00 


"MMM20 


Gd 


Dy 


0.5 


0.01 


1.00 




Gd 


Ho 


0.5 


0.01 


1.01 




Gd 


Er 


0.5 


0.01 


1.02 




Gd 


Yb 


0.5 


0.02 


1.03 




Tb 


Dy 


0.5 


0.01 


1.01 


mmm25 


Tb 


Ho 


0.5 


0.01 


1.01 


mMM26 


Tb 


Er 


0.5 


0.01 


1.02 




Tb 


Yb 


0.5 


0.02 


1.02 




Dy 


Ho 


0.5 


0.01 


1.02 


mmm29 


Dy 


Er 


0.5 


0.01 


1.02 




Dy 


Yb 


0.5 


0.02 


1.03 


mmM3\ 


Er 


Yb 


0.5 


0.02 


1.02 



[0 0 5 2] 

1 [ZTF^tiZ £ o &Jj£5£(L n 3sL n 4i_s)NiSb(L n 3, Ln4(i, Y 
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, Gd, Tb, D y , Ho, Er, Yb<7> * h m i£ti & jt%) ^mzti&m* <D®.J&<r)mmm&tf 

(HJ&fll 3 2-51) 

5ErO. 5NiSb-C^$*L-6ft*^i!l*t#tCi3(t*Y,ErW— SBSr, B 
e,lfe,Ca,Sr,BaOS^£S(f*l&^&< £ i -iOxftM Lfc, «5t(Y0 
. 5ErO. 5) 1 - aXaNiSb(X=Be,Mg,Ca,Sr,Ba)T^$tL^S€^^|-*IIJfe 
m ffl»£>^£U J: 0 fBR U 300KS.D c 700Ktc^tt^Jr#t4^fFfffiL^ o -e^S 

[0 0 5 3] 

[*2] 







WtWkTZ 






i^fSf X 


MS. a 


300K 


700K 




Be 


0.003 


0.16 


1.08 


HM0>J33 


Be 


0.01 


0.17 


1.12 


^SS0»J34 


Be 


0.03 


0.13 


1.10 


3IM35 


Be 


0.10 


0.10 


1.05 


HM^J36 


Mg 


0.003 


0.17 


1.08 




Mg 


0.01 


0.20 


1.11 




Mg 


0.03 


0.16 


1.07 


mmm39 


Mg 


0.10 


0.14 


1.04 


mmmo 


Ca 


0.003 


0.20 


1.08 




Ca 


0.01 


0.22 


1.12 




Ca 


0.03 


0.20 


1.09 




Ca 


0.10 


0.17 


1.04 




Sr 


0.003 


0.17 


1.07 




Sr 


0.01 


0.20 
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